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(54) SOUD OXYDE-TYPE FUEL CELL 
(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the output of a fuel ceil by lowering the air 
pole excess voltage by reducing the drop of the voltage in an air layer. 
SOLUTION: An electrolytic layer 16 is held between a fuel pole layer 13 and an air pole 
layer 14 to form a cell 42, and the air pole layer is an oxide ion mixture conductor 
represented by a formula; Lnl 1~xLn2xA1-yCoy03+d. In the formula, Lnl is one or both 
of La and Sm. Ln2 is one or both of Ba and Ca, A is one or both of Fe and Cu, 0.5<x1..0, 
0<y<1.0, and -0.5<d<0.5.. 
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<itmM 2 >SS*lg L a 0. 5 B a 0. 5 F e 0. 25 C o 
0,, 75 03+d 5 ffl^ -r -i^lt^bia-f tI" Vfe Sb 

(7)-b;u$Jtf5<5i]2<!= Lfco 

<i:bt5<5lj3>^^ffi|f;!j^X ao,.5B aO,.5C ol„0O3+d<i: 
M3i:Lfco 

[0029] <itt$,m 4 >^aMBA< L a 0, 25 B a Q,. 75 
F e 1 0 O 3+d a ^ ^-^^ ^ i^^bi^ ^ ^ 

fe^-«i:^I^L^•r. HMJI tmmi::^-^J\^iBmLfzo 
Z(D-fe;u*i±gJ#ij4<!:Lfco 

<i±$5^^j5 >^^^lJS;b^L ao,. 25B a0,,75C oi,0O3+d 

l^T. mmrn-i tmmi::^±j\^tBiS,Lfzo zo-^ji^^it 
t&mstLtz. 

<itm.m 6 >^%mmt<B a 1, o f e v, oo3+(iti^5m 
Ja$'W^^is^b^^'f:^"■>iE*^*-e&^c^^j^.l^-c. m 
mm^ tmm\z±ju^mf&Lfzo zo-^ji^iitmrnet 

[0030] <tt$xm 7 >^affiJi;i)<B a 1. 0 F e 0. 25 
c o 0,. 75 O 3+d ^ l'^ 3 mm -5 iSft 4^3 ^ ^ >BMW 
x^^zt^W^i^x^ mmm^ <bi^i«ic-tr;u^j^jiEL 

fz. za>'^)v^mmi tx^fz. 

<^mM 8 >^%mmt^B a 1 . 0 c o 1 ,. 0 o 3+d l^ a ^ 

ja;$*-r^^fbi^^:;d->e»<*r*fc^c<t$l^uT. H 
is^^in tnm\z^)\^t:mm{.tzo zo'^)\^^mmBt 

{.tZo 

[0 03 1] <it^m9'^^ 6>7C*A<b LTC u Sffl 

l^tzZt^mi^X. itlS^II -8«i:p]t»l::-tr;u^^tu€ 
*Lff^iSLfco Z+i^0-tr;u^it$$^j9- 1 6 ^ Lfco 
<}tWtM 17-24 >7C* L n 2 it L r C a t^yi: C: 
(bS-^lNT. JtlS^^iJl -8^Ml*Sfc-t2Jb$ ^;h-€^i}f^jS; 
Lfco C;h.b<0-i2Jb*itl5<5IJl 7-2 4i:Lfco 
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iftSaa 0 0 1 -1 7 6 5 1 8 



*l«)o *fc(x + bH-c)fd:0. 07lsl±0. 45JaT 
fC, (b + c)(i0,, 02J2Jl±0. 1 (y + z 

+ f+g)fi0, 04 5ia±0, 45JtfJlTlC. (y-f2) 
[to. OSSmJiO. 3JtfiLTlC. (f4-g)li0. O 1 Jai 
±0. 1 5J2JlTIC^*t^*iR^$;fl^o SlCdli--«&5S: 

(i)*(7)d <bf^i4iiz~o,. 5ja±o,, smTiciss^n 

^O. 1 -^2 O . 1 /i m 

[0 0 18] MfcKssBi 3f*N i mo^miz^ijm 

Cei-n,Cm02 (4) 

±IB— ^SxC(4)IC^5l^T. CliSm, G d , Yi&l/C a 

tr^ibtii^m^ ya[**ifc 1 iix(±2«ja±a)5c;i(n?* 
y. miic7c^(DJi^j±-efcy . o. 05-0. 4. 
*L<(±o. 1-0, 3<z)jeai{zia:s*^x-So N i 

«fl:S(4)-eS**L-5»^b^«Ii:(D«:«J±I*(9 5 : 5)- 

(2 0:8 0). W*L< (i(9 O : 1 0)-(4 O : 6 O) 

w*r*a*3{)^p)>s:^js««:-efcy. #?LH(7)ffiaffi®i 

[00 19] ::(Dcfc3fc«j,fe^;KfcSH*^^t:JfeiM^J|^^ 
*aEa*-yr. ^ftSIJll 4lcS-r^cfc5r::SSt*aE»* 

ccDtfcii-^^s^ffiBi 3-^mtiHi 4rBiicmi^^ 

At^mmttji^x. n^\zmst^<^i^^o ^<r>t^ 
ffiamsi Armxitrnm^'^-but'iyit'^^xo'^-tts: 
y. ;ia)»^b«5-<7h>*<K^k!te!>r*->e*«:-^fc^mfi? 
SS1 e^^^si-r^Ccb^btss-eft-So 
ran 1 6 a ;t»<m^wji 1 6 -'^%mm ^ Am\zn^-t^ 

z.t\z^\^}^ 'S.%.mm^ Amx(r>mMi^^o>-(:iriyitK 

I2*HH1 6 aa)#i£(cj;y. m««J11 eir^^SH 

KT*/h$<*r^:i<!:;()^-e^^a)T:\ j^S^SMi 1 1 ajtts 
[0 0 2 0] iii3tt*siiBa)*2(Dgiitea)ji^jl*^-ro 



^^:l^o IP*). ;ia)fiK3B«jiii4 1-etts msaiBi 6i:(D 
^m\z^Wim^m\^tsil^'&%mm^ ^t. mMmm^ 3 

icxmiSaBi e^Si^-r^cirfc^y. ■t2;i.4 2 3{)t<t 
ja:**i«o ±8Bm41^tt»1<03gj5fiO)J^1B*tlPl-lc«Jt* 

4(04¥«[cj; y ^m*(DK*4J^^a)JS-7-^b3^u:-r:t>^b 

^mffisi 4(zfcNt^ml±^T^/^*<-r^c<^)^)^* 

^SlehJfey. M*4m/^4 lcoffi:^D»tt^[fi]±*iJ:^zi: 
[002 1] 

immmi mz::i^%m(ommm^mm\tt^\zm\.< 

<lllfe«1 >I11 ICi^-Tc^ai::. ltS7b^2 0mm. 
7b^3 OjUma:)»44l@1 3t, lS@;i)MOmm. ^^t^ 
ZBO Um(Onmm.m^ et^ 11235^2 Omm. ]5$;5< 
3 5 mCO^flCaiB 1 4 ^ $aJB LTRlfi«(Z)i2;U 1 2 
S-ff^jSLfco Z(D-fe;H 2(7)m«MHl 6CD^ft*lBl 
4«a)J^®{Z[ia[*4jUm(D*raBl 6a*ff^jSL^Co 
WIBSB 1 6 L a a 8S r Q.. 2G a 0 8M g 0. 15 
C o 0 , 05 O 3~d ^ t^ 5 mWL ^ W-r ^ M^bia-r :t 
-efc y . fflatlB 1 4 I* L a 0. 45B a 0. 55 F e a 75C o 

0. 25 03+d ti^'o mmt:^ir^mitm-( >m^mm>w 

Xtb-ofzo ^tz»Mmm^ 3\tU i ^hC eo, 8Sm0.2O 

«i^«^th 1 1 <7)-lr;u 1 2 ^mmm 1 i: Lfco 

<3I%0J 2 >ffiftSB36^ Lao. 45B a 0. 55 F e 0. 5C o 

0. 5 o 3+d ^ 3 mmi^^^mitm-( & * 

-b;US'3IJ£«2iLfco 

<IISEfi«J 3 >ffifiMB;{)^ L a 0. 45B a 0, 55 F e Q, 25 C o 

0. 75 03+d<tt^5fflJ^^^*"r^K^b^^3-r:^->e»^*■efc 

(?:>-b;U*^MJ3<b L/co 
[002 2] <|lite« 4 >Sm41B5i)< L a 0, 45B a 0. 55 
F e 0. 1 C o 0 . 9 O 3+d <i: t ^ 3 SiSiSc ^^-r ^ Kibi^ 7^ > 

jSLfco -<7)-!2;U^3|jSfe^j4<t L/co 

<^M1 5 >ffiSl*iB*^ L a 0. 45 B a 0. 55 F e 0.. 05 C o 

0, 95 o 3+d ^ 3 MiS * W t" ^ K^b«3-f :J- 

<3l^fi^9J 6 >^%MM±i^ L a 0. 25 B a 0, 75 F e 0. 75 C o 

^zt^mi^x. mmm^ tmmiz-^tju^mi&Ltzo z 
[0023] <mmm i >s«;«b/»< l a o. 25B a 0,. 75 

F eo.5Co0.503+d<tl^a^aJa^^^f «K^bifel>r:i-> 
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(A/cm^) 


v/j 


WHS CV) 


(mW/om^) 


Lnl 


Ln2 


X 


A 


y 




U 


Ba 


0.55 


Fe 


0.25 


0.5 


0.11 


0.74 


370 


2 


U 


Ba 


0.55 


Fe 


0.5 


0.5 


0.07 


0.78 


390 


3 


u 


Ba 


0.55 


Fe 


0.75 


0.5 


0,042 


0.806 


404 


4 


u 


Ba 


0.55 


Fe 


0.9 


0.5 


0.051 


0.799 


400 


5 


u 


Ba 


0.55 


Fe 


0.95 


0.5 


0.07 


0.78 


390 


6 


La 


Ba 


0.75 


Fe 


0.25 


0.5 


0.1 


0.75 


375 


7 


La 


Ba 


0.75 


Fe 


0.5 


0,5 


0.05 


0.8 


400 


8 


U 


Ba 


0.75 


Fe 


0.75 


0.5 


0.033 


0.817 


409 


9 


La 


Ba 


0.75 


Fe 


0.9 


0.5 


0.04 


0.81 


405 


10 


La 


Ba 


0.75 


Fa 


V,9%J 


0.5 


0.06 


0.79 


395 


11 


La 


Ba 


0.95 


Fn 




0.5 


0.115 


0.735 


368 


12 


La 


Ba 


0.95 


Fa 




0.5 


0.067 


0.783 


392 


13 


La 


Ba 


0.95 


Fe 


0 75 


0.5 


0.039 


0.811 


406 


14 


La 


Ba 


0.95 


Fe 


0.9 


0.5 


0.048 


0.802 


401 


15 


La 


Ba 


0.95 


Fe 


0.95 


0.5 


0.064 


0.786 


393 


16 


La 


Ca 


n EC 






as 


0.12 


0.73 


365 


17 


La 


Ca 




Fn 




0.5 


0.082 


0.768 


384 


18 


La 


Ha 




Fa 




0.5 


0.045 


0.805 


403 


19 


La 


na 




Fa 




0,5 


0.055 


0.795 


398 


20 


La 


Ca 


0.55 


Fe 


0.95 


0.5 


0.075 


0.775 


388 


21 


La 


Ca 


0.75 


Fe 


0 25 


0.5 


0.113 


0.737 


369 


22 


La 


Ca 


0.75 


Fa 


0 'i 


0.5 


0.052 


0.798 


399 


23 


La 


Ca 


0 75 


Fa 


n 7*5 

V. r 9 


0.5 


0.038 


0.812 


406 


24 


1 a 




V. / V 


Fa 




0.5 


0.046 


0.804 


402 


25 


La 




0 75 


Fa 

re 




0,5 


0.065 


0.785 


393 


26 


La 


Ca 


0.95 


Fe 


0.25 


0.5 


0.117 


0.733 


367 


27 


La 


Ca 


0.95 


Fe 


0.5 


0.5 


0.071 


0,779 


390 


28 


1 A 


Ca 


0.95 


Fa 


0 7R 


0.5 


0.043 


0.807 


404 


29 


L* 




U.Sf 9 


Fa 




0.5 


0.053 


0.797 


399 


30 


La 


Ca 


0.95 


Fe 


0.95 


0.5 


0.069 


0.781 


391 


31 


La 


Ba 


Q ^iB 






0.5 


0.15 


0.7 


350 


32 


La 


Ba 


0 55 


Cu 


0.5 


0,5 


0.072 


0.778 


389 


33 


La 


Ba 




Cu 


0 7*5 

V./ ^ 


0.5 


0.051 


0.799 


400 


34 


La 


Ba 


0.55 




0.9 


0.5 


0.055 


0.795 


398 


35 


La 


Ba 


0,55 


Cu 


0.95 


0.5 


0.081 


0.769 


385 


36 


La 


Ba 


0,75 


Cu 


0.25 


0,5 


0.14 


0.71 


355 


37 


La 


Ba 


0.75 


Cu 


0.5 


0.5 


0.069 


0.781 


391 


38 


La 


Ba 


0.75 


Cu 


0.75 


0.5 


0.049 


0.801 


401 


39 


La 


Ba 


0.75 


Cu 


0.9 


0.5 


0.053 


0.797 


399 


40 


La 


Ba 


0.75 


Cu 


0.95 


0.5 


0.079 


0.771 


386 


41 


La 


Ba 


0.95 


Cu 


0.25 


0.5 


0.118 


0.732 


366 


42 


La 


Ba 


0,95 


Cu 


0.5 


0.5 


0.072 


0.778 


389 


43 


La 


Ba 


0.95 


Cu 


0.75 


0.5 


0.044 


0.806 


403 


44 


La 


Ba 


0.95 


Cu 


0.9 


0.5 


0.051 


0.799 


400 


45 


La 


Ba 


0.95 


Cu 


0.95 


0.5 


0.069 


0.781 


391 


46 


U 


Ca 


0.55 


Cu 


0.25 


0.5 


0.16 


0.69 


345 


47 


U 


Ca 


0.55 


Cu 


0.5 


0.5 


0.09 


0.76 


380 


48 


U 


Ca 


0.55 


Cu 


0,75 


0.5 


0,055 


0.795 


398 


49 


U 


Ca 


0.55 


Cu 


0.9 


0.5 


0.062 


0.788 


394 


50 


U 


Ca 


0.55 


Cu 


0.95 


0.5 


0.079 


0.771 


386 


51 


La 


Ca 


0.75 


Cu 


0.25 


0.5 


0.145 


0.705 


353 


52 


U 


Ca 


0.75 


Cu 


0.5 


0.5 


0.071 


0.779 


390 


53 


u 


Ca 


0.75 


Cu 


0.75 


0.5 


0.052 


0.798 


399 


54 


u 


Ca 


0.75 


Cu 


0.9 


0.5 


0.059 


0.791 


396 


55 


u 


Ca 


0.75 


Cu 


0.95 


0.5 


0.085 


0.765 


383 


56 


u 


Ca 


0,95 


Cu 


0.25 


0.5 


0.12 


0.73 


365 


57 


u 


Ca 


0.95 


Cu 


0.5 


0.5 


0.079 


0.771 


386 


58 


u 


Ca 


0.95 


Cu 


0.75 


0.5 


0.05 


0.8 


400 


59 


u 


Ca 


0.95 


Cu 


0.9 


0.5 


0.059 


0.791 


396 


60 


La 


Ca 


0.95 


Cu 


0.95 


0.5 


0.076 


0.774 


387 
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<JtK^?IJ2 5'-3 2>7C*Ln2<^L■CCa=S•ffll^. 7C 
2 5-3 2 <t Lfco 

[0032] <itiJi5lj3 3-4 0>5c*Ln1tL"rS 

m^ffll^tcZ^$|^l^r. i:b$$«IJ 1 - 8 ^ IC-tr JU^ 

<it$m4 1 -4 8>7cmL n1<b LTSm^^lN. 5c 
4 1 -4 8 i: Uy-ro 

<lti^^5»l4 9-5 6>7C^L nli: LrSm$•^l^. 7C 
$jS^]4 9-5 etLfzo 

<J±$S«>J5 7-6 4>5tc^L nlit L-CSm^-^lN. 5c 
*Ln2<bLrCa*ffit>. 5c* A <t LT C u $^t^tc 
z^h^l^txr. itgS«1 -8<t|l]«|Z-t2;U^^tl'?*LB 
iSLfco Z;Kt>(7)-fe;U5Jtl5#j5 7-6 4<b L/to 
[0 0 3 3] <Jt$SHSJ:Rl/Pffl>g|4lC^-rcfe5lC. 

HMJi-i 2 o:&tj:i±;$SiJ||i -6 4a)#42;n 2<D» 



L. za)l5]K2 1 [CO. o 1 Q<Dffia;«;2 4. 5va)jE 
/jSm;i2 5, m;^i+2 6:Rt;igBflx-<*v5=-2 7sii^jic 

It. C(D#ffB4i2 8<bSm*siSl 4<!ra)M(z|g2|i]£S2 
2^mmL. ::olS2|s]i»2 2fcmiSES+3 1 ^ItiBB 

Lfco Mfc«*2^MJii 3i:^m*iHi 4t(Dm\zm3]3i 

K2 3^ggEL. C:<Z)m3|l]K2 3|C®2mJEI+3 2$- 

[0 0 3 4] ±sB|g1[ilK2 1^cm/7SSJt7£l^*0 5 A/ 
cm2cO^;^^;)SL. C (7)^;;^^$^ 4 0 n Ij^COFelH-ea 

lefts L-C«S-r-5fflftfiiJ11 4-#fflBffi2 8H(7)miE 

^mimi±«+3 1 iz^ijm^Ltzo iii*»:bu> h-<>^ 

«IEVlS;l»ISLfco *f=«}lKffiJS*<0. 5A/cm20!) 

*ig1 3PBl<Z)«J±S-m2Sl£ft3 2lCc*:yj|!|SLr. -b 

5C(1)-ea**l^^Sl*i)Sl 4(7)5cmL n1, Ln2:at/ 
A^. xRXfyt. K^^S.ttij\zm^--m4\Z^ 

[0 0 3 5] 
[«1] 
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% 




\f\f cm / 


<V) 


(OWE. (V) 


(mW/cm^) 


I n1 


1 n9 


X 


A 

r\ 


y 


itSiw! 1 


u 


Ba 


0.5 


Fe 


0 


0.5 


0.362 


0.488 


244 


2 


u 


Ba 


0.5 


Fa 


0.75 


0.5 


0.28 


0.57 


285 


3 


u 


Ba 


0.5 


Fa 


1.0 


0.5 


0.32 


0.53 


265 


4 


u 


Ba 


0,75 


Fa 


0 


0.5 


0.285 


0.565 


283 


5 


u 


Ba 


0.75 


Fa 


1.0 


0.5 


0.34 


0.51 


255 


6 


La 


Ba 


1.0 


Fe 


0 


0.5 


0.328 


0.522 


261 


7 


La 


Ba 


1.0 


Fe 


0.75 


0.5 


0.276 


0.574 


287 


8 


La 


Ba 


1.0 


Fe 


1.0 


0.5 


0.351 


0.499 


250 


9 


La 


Ba 


0.5 


Cu 


0 


0.5 


0.375 


0.475 


238 


10 


La 


Ba 


0.5 


Cu 


0.75 


0.5 


0.266 


0,564 


282 


11 


La 


Ba 


0.5 


Cu 


1.0 


0.5 


0.316 


0,534 


267 


12 


La 


Ba 


0,75 


Cu 


0 


0.5 


0.295 


0.555 


278 


13 


La 


Ba 


0.75 


Cu 


1.0 


0.5 


0,345 


0.505 


253 


14 


La 


Ba 


1.0 


Cu 


Q 


0.5 


0.342 


0.508 


254 


15 


La 


Ba 


1.0 


Oil 


0 7*5 


0.5 


0.29 


0.56 


280 


16 


La 


Ba 


1.0 


Cu 


1.0 


0.5 


0.362 


0.488 


244 


17 


La 


Ca 


0.5 




w 


0.5 


0.368 


0.482 


241 


18 


La 


Ca 






fl 7*5 


0.5 


0.286 


0.564 


282 


19 


La 


Ha 


n «; 


re 


1 f\ 
1 .U 


0.5 


0.321 


0.529 


265 


20 


La 


ria 




F« 
re 


u 


0.5 


0.295 


0.555 


278 


21 


1 a 






re 


i ,\J 


0.5 


0.351 


0.499 


250 


22 


La 


Ca 




re 


n 
u 


0.5 


0.336 


0.514 


257 


23 


1 Ji 


oa 


I.U 


Fa. 

re 




0.5 


0.289 


0.561 


281 


24 


1^ 

UB 


r** 

oa 


1 n 

1 .vl 


re 


1 n 


0.5 


0.382 


0.468 


234 


25 


La 


Oa 
wa 






n 
U 


0.5 


0.386 


0.464 


232 


26 








wU 




0.5 


0.295 


0.555 


278 


27 


La 




n K 


VrU 


•f n 


0.5 


0.332 


0.518 


259 


28 


La 

"La 


Ca 


V. /u 


rill 

wU 

flu 


n 
u 


0.5 


0.312 


0.538 


269 


29 


Ca 


0,75 


0.5 


0.362 


0.488 


244 


30 


La 


Ca 


1 o 


fill 


n 


0.5 


0.356 


0.494 


247 


31 


La 


Ca 


1.0 


flu 


n 7*5 


0.5 


0.296 


0.554 


277 


32 


La 


Ca 


1.0 


Cu 


1 .0 


0.5 


0.392 


0.458 


229 


33 


Sm 


Ba 


0.5 


Fe 


0 


0.5 


0,397 


0.453 


227 


34 


Sm 


Ba 


0.5 


Fe 


0.75 


0.5 


0.315 


0.535 


268 


35 


Sm 


Ba 


0.5 


Fe 


1.0 


0.5 


0.355 


0.495 


248 


36 


Sm 


Ba 


0.75 


Fo 


0 


0.5 


0.32 


0.53 


265 


37 


Sm 


Ba 


0.75 


Fe 


1.0 


0.5 


0.375 


0.475 


238 


38 


Sm 


Ba 


LO 


Fe 


0 


0.5 


0.363 


0.487 


244 


39 


Sm 


Ba 


1.0 


Fe 


0.75 


0.5 


0.311 


0.539 


270 


40 


Sm 


Ba 


1.0 


Fe 


1.0 


0.5 


0.386 


0.464 


232 


41 


Sm 


Ba 


0.5 


Cu 


0 


0.5 


0.41 


0.44 


220 


42 


Sm 


Ba 


0.5 


Cu 


0.75 


0.5 


0.321 


0.529 


265 


43 


Sm 


Ba 


0.5 


Cu 


1.0 


0.5 


0.351 


0.499 


250 


44 


Sm 


Ba 


0.75 


Cu 


0 


0.5 


0.33 


0.52 


260 


45 


Sm 


Ba 


0.75 


Cu 


1.0 


0.5 


0.38 


0,47 


235 


46 


Sm 


Ba 


1.0 


Cu 


0 


0.5 


0.377 


0.473 


237 


47 


Sm 


Ba 


1.0 


Cu 


0.75 


0.5 


0.325 


0.525 


263 


48 


Sm 


Ba 


1.0 


Cu 


1.0 


0.5 


0.397 
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* NOTICES* 

iTPO and NCXPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The solid acid ghost mold fuel cell characterized by said air electrode layer (14) being the oxide ion mixed 
conductor expressed with the following general formula (1) in the sohd acid ghost mold fuel cell with which the eel 
(12) was constituted by pinching an electrolyte layer (16) by the fuel electrode layer (13) and the air electrode layer 
(14). 

Lnl l-xLn2xAl-yCoy03+d .... (1), however Lnl is [ element;A of either Ba or calcium and both sides of element;Ln2 
of either La or Sm and both sides ] element;0.5<x<1.0;0<y<1.0;-0.5 <=d<=0.5 of either Fe or Cu and both sides. 

[Claim 2] The solid acid ghost mold fuel cell according to claim 1 which is 0.5<-^<=0.95. 

[Claim 3] In the solid acid ghost mold fuel cell with which the eel (12) was constituted by pinching an electrolyte layer 
(16) by the fuel electrode layer (13) and the air electrode layer (14) Said electrolyte layer (16) is the oxide ion 
conductor expressed with the following general formula (2). The solid acid ghost mold fuel cell which said air 
electrode layer (14) is the oxide ion mixed conductor expressed with a general formula (1) according to claim 1, and is 
characterized by forming an interlay er (16a) in the interface by the side of said air electrode layer (14) of said 
electrolyte layer (16). 

Ln31-xLn4xGal-y-zClyC2z03-d .... (2) - however Ln3 La, Ce, Pr, Nd And one sort chosen from the group which 
consists of Sm Ln4 Or two or more sorts of elements; Sr, calcium And one sort chosen from the group which consists 
of Ba CI Or two or more sorts of elements; Mg, aluminum And one sort chosen from the group which consists of In Or 
two or more sorts of elements; C2 is one sort chosen from the group which consists of Co, Fe, nickel, and Cu, or two 
sorts or more of element;0.05 <=x <=0.3;0.025 <=y<=0.29;0.01 <=z<=0.15;0.035 <=(y+z) <=0.3;0.04 <=d<=0.3. 
[Claim 4] The solid acid ghost mold fuel cell according to claim 3 whose thickness of an interlayer (16a) is 0.1-20 
micrometers. 

[Claim 5] The solid acid ghost mold fuel cell according to claim 3 or 4 with which an interlayer (16a) is expressed with 
the following general formula (3). 

Ln31-x-b-cLn4xLnlbLn2cGal-y-z-f-gClyC2zCofAg03+d- (3) - however Ln3 La, Ce, Pr, Nd And one sort chosen 
from the group which consists of Sm Ln4 Or two or more sorts of elements; Sr , calcium And one sort chosen fr om the 
group which consists of Ba Lnl Or two or more sorts of elements; La Or either of Sm Ln2 Or both elements; Ba Or 
either of calcium CI Or both elements; Mg, aluminum And one sort chosen from the group which consists of In C2 Or 
two or more sorts of elements; Co, Fe, nickel And one sort chosen fr om the group which consists of Cu A Or two or 
more sorts of elements; Fe Or either of the Cu(s) Or both 

element;0.05<=x<=0.3;0.01<=b<=0.2;0,01<=c<-0.2;0.025<=y<=0.29;0.01<=z<=0.15;0.005<-f^ 

(x+b+c) <=0.45;0.02<= (b+c) It is <=0.15;0.045 <=(y+z+f+g) <-0.45;0.035 <=(y+z) <=0.3;0.01 <=(f+g) <=0.15;-0.5 

<-d<=0.5. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the fuel cell of the solid acid ghost mold which has the eel constituted 
by pinching an electrolyte layer by the fuel electrode layer and the air electrode layer. 

[0002] 

[Description of the Prior Art] The fuel cell which contains the fuel electrode layer which consists of mixture with the 
matter which constitutes the interlayer who consists of YSZ including either or the both sides of Ti02 or Ce02 formed 
on the solid-electrolyte layer which consists of 20Y3 stabilization Zr02 (YSZ), and this solid-electrolyte layer, and 
either or the both sides and the above-mentioned interlayer of the metal nickel formed on this interlayer or Oxidation 
nickel as the former and this kind of a fuel cell is indicated (JP,7-254418,A). In this fuel cell, the contact resistance of 
the interface of a solid electrolyte layer and a fuel electoode layer can be lowered by work of the electronic conductivity 
ingr edient of the Ti02 and the Ce02 grade in an interlayer. That is, the current pass of an electrolyte layer and a fuel 
electrode layer can be made [ many ] by giving an interlayer electronic conductivity. Consequently, a fUel cell with 
high generating efficiency can be obtained now. 

[0003] It has the eel to which between two or more single components which consist of the fuel electr ode layer, solid 
state electrode layer, and air electrode layer which were prepared on the substrate on the other hand was electrically 
coimected by the intercormector, and the eel of the fuel cell with which the precise air electrode layer which makes 
precise structure rather than an air electrode layer between this intercormector and air electrode layer was prepared is 
indicated (JP,1 1-73976, A). In the eel of this fuel cell, since the electric touch area by the side of the air electrode layer 
of an intercormector increases, the electric resistance in the contact part by the side of the air electrode layer of an 
intercormector comes to decrease sharply and intemal resistance decreases sharply, generation-of-electrical-energy 
capacity can be improved. 
[0004] 

[Problem(s) to be Solved by the Invention] however, in the fuel cell shown in above-mentioned conventional JP,7- 
25441 8,A In the eel of the fuel cell which lowered the contact resistance of the interface of a solid electrolyte layer and 
a fuel electrode layer, and was shown to JP,1 1-73976,A by the interlayer between a solid electrolyte layer and a fuel 
electrode layer Although the electric touch area of an intercormector and an air electrode layer was increased and 
electric resistance was reduced by the precise air electrode layer between an intercormector and an air electrode layer, 
the voltage drop in an air electrode layer was still large, and since the air pole overvoltage was high, there was still 
room of an improvement. The purpose of this invention is by making small the voltage drop in an air electrode layer, 
and making an air pole overvoltage low to offer the solid acid ghost mold fuel cell which can improve output 
characteristics. 
[0005] 

[Means for Solving the Problem] Invention concerning claim 1 is amelioration of the solid acid ghost mold fuel cell 
with which the eel 12 was constituted by pinching the electrolyte layer 16 by the fuel electrode layer 13 and the air 
electrode layer 14, as shown in drawing 3 . The place whose air electrode layer 14 is the oxide ion mixed conductor 
expressed with the following general formula (1) has the characteristic configuration. 

Lnl l-xLn2xAl-yCoy03+d .... Ln2 is the element of either Ba or calcium and both sides, it is the element of either La 
or Sm and both sides, and they are [ A is the element of either Fe or Cu and both sides, and (1), however Lnl are 0.5< 
x<1.0, are 0< y<1.0, and ] -0.5<=d<=0.5. Since atomization of the oxygen molecule in air and the fall of ionization 
reaction resistance arise [ the solid acid ghost indicated by this claim 1 ] by existence of an air electrode layer 14 in 
other fuel cells, ionization of an oxygen molecule is promoted and it is thought that an air pole overvoltage decreases. 
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Consequently, it can become possible to make small the voltage drop in an air electrode layer 14, and the output 
characteristics of a fiiel cell 1 1 can be raised. Moreover, as for y in the above-mentioned general formula (1), it is 
desirable that it is 0.5<=y<=0.95. 

[0006] The electrol5^e layer 16 is the oxide ion conductor expressed with the following general formula (2), an air 
electrode layer 14 is the oxide ion mixed conductor expressed with the general formula (1) of the claim 1 above- 
mentioned publication, and invention conceming claim 3 is characterized by forming interlay er 16a in the interface by 
the side of the air electrode layer 14 of the electrolyte layer 16, as shown in drawing 1 . 

Ln31~xLn4xGal-y-zClyC2z03-d .... (2), however Ln(s)3 are one sort or two sorts or more of elements chosen from 
the group which consists of La, Ce, Pr, Nd, and Sm. Ln(s)4 are one sort or two sorts or more of elements chosen from 
the gr oup which consists of Sr, calcium, and Ba. CI is one sort or two sorts or more of elements chosen from the group 
which consists of Mg, aluminum, and In. C2 is one sort or two sorts or more of elements chosen from the group which 
consists of Co, Fe, nickel, and Cu, is 0.05<=x<=0.3, is 0.025<=y<=0.29, is 0.01<=z<=0.15, is 0.035 <=(y+z) <=0.3, 
and is 0.04<=d<-0.3. 

[0007] With the solid acid ghost mold ftiel cell indicated by this claim 3, since ionization reaction resistance of the 
oxygen molecule by the side of an air electrode layer 14 falls by existence of interlay er 16a between the electrolyte 
layer 16-air electrode layers 14, ionization of an oxygen molecule is promoted and it is thought that an air* pole 
overvoltage decreases. Moreover, since the contact nature of the electrolyte layer 16 and an air electrode layer 14 
improves by existence of interlayer 16a, it is thought that an air pole overvoltage decreases. Consequently, since the 
voltage drop in an air electrode layer 14 can be made small, the output characteristics of a fiiel cell 1 1 can be improved. 
In addition, in this specification, an "oxide ion conductor" means the oxide ion conductor in a narrow sense with which 
oxide ion conductivity occupies most electrical conductivity. That is, both the electronic conduction nature called an 
electronic-ion mixed conductor or an oxide ion mixed conductor and oxide ion conductivity remove the ingredient 
which accounts for a big rate. 

[0008] Mor eover, as for the thickness of interlayer 16a, it is desirable that it is 0.1-20 micrometers. Furthermore, as for 
interlayer 16a, it is desirable that it is the compound expressed with the following general formula (3). 
Ln31-x-b-cLn4xLnlbLn2cGal-y-z-f-gClyC2zCofAg03+d— (3) — however Ln(s)3 are one sort or two sorts or more of 
elements chosen from the group which consists of La, Ce, Pr, Nd, and Sm. Ln(s)4 are one sort or two sorts or more of 
elements chosen fr om the gr oup which consists of Sr, calcium, and Ba. Lnl is the element of either La or Sm and both 
sides, and Ln2 is the element of either Ba or calcium and both sides. CI is one sort or two sorts or more of elements 
chosen fr om the gr oup which consists of Mg, aluminum, and In. C2 is one sort or two sorts or more of elements chosen 
from the group which consists of Co, Fe, nickel, and Cu. A is the element of either Fe or Cu and both sides, and is 
0.05<=x<=0.3. It is 0.01<=b<=0.2, is 0.01<=c<=0.2, and is 0.025<=y<=0.29. It is 0.01<=z<=0.15, is 0.005<=f<=0.1, 
and is 0.005<=g<=0.1. It is 0.07 <=(x+b+c) <=0.45, is 0.02 <=(b+c) <=0.15, is 0.045 <=(y+z+f+g) <=0.45, is 0.035 <= 
(y+z) <=0.3, is 0.01 <=(f+g) <=0.15, and is -0.5<=d<=0.5. 
[0009] 

[Embodiment of the Invention] Next, the gestalt of operation of the 1st of this invention is explained based on a 
drawing. As shown in drawing 1 and drawing 2 , the solid acid ghost mold fuel cell 1 1 is equipped with the electrolyte 
layer 16 infixed between the fiiel electrode layer 13 which touches fuels, such as hydrogen gas, the air electrode layer 
14 of the porosity which touches air, and a fuel electrode layer 13 and an air electrode layer 14. A eel 12 is constituted 
when this fiiel cell 1 1 pinches the electrolj^e layer 16 by the fiiel electrode layer 13 and the air electrode layer 14. 
Moreover, interlayer 16a is formed in the interface by the side of the air electrode layer 14 of the electr olyte layer 16. 
The above-mentioned air electrode layer 14 is an oxide ion mixed conductor expressed with the following general 
formula (1). 

Lnl l-xLn2xAl-yCoy03+d .... (1), however Lnl are the elements of either La or Sm and both sides, Ln2 is the element 
of either Ba or calcium and both sides, and A is the element of either Fe or Cu and both sides. 

[0010] X of a general formula (1) is the atomic ratio of Ln2, exceeds 0.5 and is set as less than 1.0 range, y is the atomic 
ratio of Co element, exceeds 0 and is preferably set as or more 0.5 0.95 or less range less than 1.0. 0.5 was exceeded, x 
was limited to less than 1 .0 range, 0 was exceeded and y was limited to less than 1 .0 range because gas conduction 
would be checked by degree-of-sintering change, an air pole overvoltage would rise and a generation-of-electrical- 
energy property would fall, if it separated from the above-mentioned range. In addition, d is set as or more -0.5 0.5 or 
less range. Although the atomic ratio of oxygen was displayed by (3+d) in the general formula (1), this is because it is 
difficult to change the number of oxygen holes not only by the class of alloying element (A) but by temperature and 
oxygen tension, and to display the atomic ratio of oxygen correctly. 

[001 1] Moreover, the above-mentioned electrolyte layer 16 is an oxide ion conductor expressed with the following 
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general formula (2). 

Ln31-xLn4xGal-y-zClyC2z03-d .... In the (2) above-mentioned general formula (2), Ln3 is a lanthanoids system rare 
earth metal element, and ar e one sort or two sorts or more of elements chosen from the group which consists of La, Ce, 
Pr, Nd, and Sm. Ln4 is alkaline earth metal and are one sort or two sorts or more of elements chosen from the group 
which consists of Sr, calcium, and Ba. CI is non-transition metals and is one sort or two sorts or more of elements 
chosen from the group which consists of Mg, aluminum, and In. C2 is transition metals and is one sort or two sorts or 
more of elements chosen fr om the group which consists of Co, Fe, nickel, and Cu. That is, the electrolyte layer of this 
invention is the multiple oxide of the 5 yuan system (Ln3+Ln4+Ga+Cl+C2) which made lanthanoids gallate (LnGa03- 
d) basic structure, and doped three kinds of elements, alkaline earth metal (Ln4), non-transition metals (CI), and 
transition metals (C2), to this. 

[0012] Moreover, the electrolyte layer 16 expressed with a general formula (2) has a perovskite mold crystal structure, 
Ln3 element of the above-mentioned general formula (2) and Ln4 element occupy A site of the perovskite mold crystal 
structure shown by AB03-d, and Ga element, CI element, and C2 element occupy B site. Originally, when divalent 
metal (for example, the Ln4 above-mentioned element which occupies A site, the CI above-mentioned element which 
occupies B site), and transition metals (the C2 above-mentioned element which occupies B site) occupy a part of A site 
v^hich trivalent metal occupies, and B site, an oxygen hole is produced and oxide ion conductivity appears by this 
oxygen hole. Therefore, as for an oxygen atomic number, only the part of this oxygen hole will decrease. 
[0013] x of a general formula (2) is the atomic ratio of Ln4 element, and is preferably set as or more 0.10 0.25 or less 
range 0.3 or less [ 0.05 or more ]. y is the atomic ratio of CI element and is preferably set as or more 0.05 0.2 or less 
rmge 0,29 or less [ 0.025 or more ]. z is the atomic ratio of C2 element and is preferably set as or more 0.03 0.1 or less 
range 0.15 or less [ 0.01 or more ]. (y+z) is preferably set as or more 0.10 0.25 or less range 0.3 or less [ 0.035 or 
more ]. x was limited to or more 0.05 0.3 or less range for electrical conductivity falling, when it separated from the 
above-mentioned range. Electrical conductivity becomes high so that, as for having limited z to or more 0.01 0.15 or 
less range, z increases, but since the ion transference number (oxide ion conductivity comparatively) falls, the above- 
mentioned range turns into optimal range. Electrical conductivity becomes high as (y+z) becomes large, but since the 
ion transference number falls, having limited (y+z) to or more 0.035 or less 0.3 range becomes the range where the 
above-mentioned range is the optimal. 

[0014] In addition, d is set as the range of 0.04-0.3. a general formula (2) — setting — the atomic ratio of oxygen — (3-d) 
— having displayed (the atomic ratio of actual oxygen being three or less.) — this is because it is difficult to change the 
number of oxygen holes not only with the class of alloying element (Ln4, CI, and C2) but with the class and amount of 
temperature, oxygen tension, and C2 element, and to display the atomic ratio of oxygen correctly. Moreover, as C2 
element, when Co, Fe, nickel, or Cu is used, electrical conductivity high also at a low temperature side (about 650 
degrees C) is shown. 

[0015] Moreover, interlayer 16a is a compound expressed with the following general formula (3). 
Ln31-x-b-cLn4xLnlbLn2cGal-y-z-f-gClyC2zCofAg03+d — In the (3) above-mentioned general formula (3) Ln(s)3 
are one sort or two sorts or more of elements chosen from the group which consists of La, Ce, Pr, Nd, and Sm like Ln3 
of a general formula (2), and Ln(s)4 are one sort or two sorts or more of elements chosen from the group which consists 
of Sr, calcium, and Ba like Ln4 of a general formula (2). Lnl is the element of either La or Sm and both sides like Lnl 
of a general formula (1), and Ln2 is the element of either Ba or calcium and both sides like Ln2 of a general formula 
(1). CI is one sort or two sorts or more of elements chosen from the group which consists of Mg, alumirmm, and In like 
CI of a general formula (2), C2 is one sort or two sorts or more of elements chosen from the group which consists of 
Co, Fe, nickel, and Cu like C2 of a general formula (2), and A is the element of either Fe or Cu and both sides like A of 
a general formula (1) further. 

[0016] X of a gener al formula (3) is the atomic ratio of Ln4 element like x of a general formula (2), and is set as or 
more 0.05 0.3 or less range, y is the atomic ratio of CI element like y of a general formula (2), and is set as or more 
0.025 0.29 or less range, z is the atomic ratio of C2 element like z of a general formula (2), and is set as or more 0.01 
0.15 or less range, (y+z) is set as or more 0.035 0.3 or less range like (y+z) of a general formula (2). Having limited to 
X, y and z, and (y+z) the above-mentioned range is based on the same reason as the case of a general formula (2). 
[0017] b of a general formula (3) is the atomic ratio of Lnl element, and it is set as or more 0.01 0.2 or less range, and c 
is the atomic ratio of Ln2 element and is set as or more 0.01 0.2 or less range, f is the atomic ratio of Co element, and it 
is set as or more 0.005 0.1 or less range, and g is the atomic ratio of A element and is set as or more 0.005 0.1 or less 
range. 0.45 or less [ moreover (x+b+c), / 0.07 or more ] — (b+c) — 0.15 or less [ 0.02 or more ] ~ or less [ 0.045 or 
more ] to 0.45, (y+z) is set or less [ 0.035 or more ] to 0.3, and (f+g) is set for (y+z+f+^g) by 0.15 or less [ 0.01 or 
more ], respectively. Furthermore, d is set or less [ -0.5 or more ] to 0.5 like d in a general formula (1). Above b and c 
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etc. was limited to the above-mentioned range, respectively because gas conduction would be checked by degree-of- 
sintering change, an aii pole overvoltage would rise and a generation-of-electiical-energy property would fall, if it 
separated from the above-mentioned range. Moreover, as for the thickness of interlayer 16a, it is desirable to be set as 
the range of 0.1-20 micrometers, and it is still more desirable to be set as the range which is 1-10 micrometers. The 
thickness of interlayer 16a was limited to the range of 0.1-20 micrometers because it would be too thick and resistance 
loss would increase in less than 0.1 micrometers, if it was too thin, and a role of an interlayer was not played but 20 
micrometers was exceeded. 

[0018] Furthermore, a ftiel electrode layer 13 is constituted by metals, such as nickel, is constituted by cermets, such as 
nickel- YSZ, or is constituted by the mixture with the compound expressed with nickel and a general formula (4). 
Cel-mCm02 .... one sort or two sorts or more of elements chosen from the group which C becomes from Sm, Gd, Y, 
and calcium in the (4) above-mentioned general formula (4) — it is — m — the atomic ratio of C element ~ it is — 0.05 
to 0.4 — it is preferably set as the range of 0.1-0.3. the volume ratio with the compound expressed with nickel and a 
general formula (4) - (95:5) (20:80) - it is preferably set as the range of - (90:10) (40:60). In addition, the sign 18 of 
drawing 2 is a charge collector which consists of platinum which has conductivity, and it is prepared so that air 
electrode layer 14 porous top face may be touched. 

[0019] Thus, actuation of the constituted solid acid ghost mold fiiel cell is explained. If hydr ogen is circulated so that a 
fuel electrode layer 13 may be touched, air is circulated so that an air electrode layer 14 may be touched, and a load is 
electrically connected between the ftiel electrode layer 13-air electrode layers 14 in this condition, hydrogen will serve 
as a fuel, air will serve as an oxidizer, a fuel electrode layer 13 will serve as a negative electrode, and an air electrode 
layer 14 will serve as a positive electrode, and a current will flow for a load. At this time, it is important in an air 
electrode layer 14 side that an oxygen molecule is ionized, become 02- and this oxide ion moves in the inside of the 
electrolyte layer 1 6 which is an oxide ion conductor. Since ionization reaction resistance of the oxygen molecule by the 
side of an air electrode layer 14 is reduced when interlayer 16a exists between the electrolyte layer 16-air electrode 
layers 14 in this invention, ionization of an oxygen molecule is promoted and it is thought that an air pole overvoltage 
decreases. Moreover, it is thought that an air pole overvoltage decreases by existence of the above-mentioned interlayer 
16a since the contact nature of the electrolyte layer 16 and an air electrode layer 14 improves. Consequently, since the 
voltage drop in an air electrode layer 14 can be made small, the output characteristics of a fuel cell 1 1 can be improved. 

[0020] Drawing 3 shows the gestalt of operation of the 2nd of this invention. In drawing 3 , the same sign as drawing 1 
shows the same components. An interlayer is not formed in the interface of the electrolyte layer 16 with the gestalt of 
this operation. That is, a eel 42 consists of this fiiel cell 41 by pinching the electrolyte layer 16 by the air electrode layer 
14 which does not have an interlayer in an interface with the electrolyte layer 16, and the fuel electrode layer 13. It is 
constituted identically to the gestalt of the 1st operation except the above. With this solid acid ghost mold fuel cell 41, 
since atomization of the oxygen molecule in air and the fall of ionization reaction resistance arise by existence of an air 
electrode layer 14, ionization of an oxygen molecule is promoted and it is thought that an air pole overvoltage 
decreases. Consequently, it can become possible to make small the voltage drop in an air electrode layer 14, and the 
output characteristics of a fuel cell 41 can be raised. 
[0021] 

[Example] Next, the example of this invention is explained in detail with the example of a comparison. 
As shown in <example 1> drawing 1 , the electrolyte layer 16 40mm and whose thickness are 250 micrometers, and the 
diameter carried out [ the fuel electrode layer 13 whose diameter is 20mm and whose thickness is 30 micrometers, and 
the diameter / 20mm and thickness ] the laminating of the air electrode layer 14 which is 35 micrometers, and the disc- 
Uke eel 12 was formed. With a thickness of 4 micrometers interlayer 16a was formed in the interface by the side of the 
air electrode layer 14 of the electrolyte layer 16 of this eel 12. In addition, the electrolyte layer 16 was an oxide ion 
conductor which has the presentation La0.8Sr0.2Ga0.8Mg0.15CoO. 0503-d, and the air electrode layer 14 was an oxide 
ion mixed conductor which has the presentation La0.45Ba0.55Fe0.75Co0.25O3+d. Moreover, the fiiel electrode layer 
13 was the mixtur e of nickel and the compound which has the presentation of CeO.SSm 0.2O2. The eel 12 of the above- 
mentioned fuel cell 1 1 was made into the example 1 . 

The <example 2> air electrode layer formed the eel like the example 1 except for being the oxide ion conductor which 
has the presentation La0.45Ba0.55Fe0.5Co0.5O3+d. This eel was made into the ex^ple 2. 

The <example 3> air electrode layer formed the eel like the example 1 except for being the oxide ion conductor which 
has the presentation La0-45Ba0.55Fe0.25Co0.75O3+d. This eel was made into the example 3. 

[0022] The <example 4> air electrode layer formed the eel like the example 1 except for being the oxide ion conductor 
which has the presentation La0.45Ba0.55Fe0.1Co0.9O3+d. This eel was made into the example 4. 
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The <example 5> air electrode layer formed the eel like the example 1 except for being the oxide ion conductor which 
has the presentation La0.45Ba0.55Fe0.05Co0.95O3+d. This eel was made into the example 5. 

The <example 6> air electrode layer formed the eel like the example 1 except for being the oxide ion conductor which 
has the presentation La0.25Ba0.75Fe0.75Co0.25O3+d. This eel was made into the example 6. 

[0023] The <example 7> air electrode layer formed the eel like the example 1 except for being the oxide ion conductor 
which has the presentation La0.25Ba0.75Fe0.5Co0.5O3+d. This eel was made into the example 7. 
The <example 8> air electrode layer formed the eel like the example 1 except for being the oxide ion conductor which 
has the presentation La0.25Ba0.75Fe0.25Co0.75O3+d. This eel was made into the example 8. 

The <example 9> air electrode layer formed the eel like the example 1 except for being the oxide ion conductor which 

has the presentation La0.25Ba0.75Fe0.1Co0.9O3+d. This eel was made into the example 9. 

[0024] The <example 10> air electrode layer formed the eel like the example 1 except for being the oxide ion 

conductor which has the presentation La0.25Ba0.75Fe0.05Co0.95O3+d. This eel was made into the example 10. 

The <example 1 1> air electrode layer formed the eel like the example 1 except for being the oxide ion conductor which 

has the presentation La0.05Ba0.95Fe0.75Co0.25O3+d. This eel was made into the example 11. 

The <example 1 2> air electrode layer formed the eel like the example 1 except for being the oxide ion conductor which 

has the presentation La0.05Ba0.95Fe0.5Co0.5O3+d. This eel was made into the example 12. 

[0025] The <example 13> air electrode layer formed the eel like the example 1 except for being the oxide ion 

conductor which has the presentation La0.05Ba0.95Fe0.25Co0.75O3+d. This eel was made into the example 13. 

The <example 14> air electrode layer formed the eel like the example 1 except for being the oxide ion conductor which 

has the presentation La0.05Ba0.95Fe0.1Co0.9O3+d. This eel was made into the example 14. 

The <example 1 5> air electrode layer formed the eel like the example 1 except for being the oxide ion conductor which 
has the presentation La0.05Ba0.95Fe0.05Co0.95O3H-d. This eel was made into the example 15. 
[0026] Except for having used calcium as a <examples 16-30> element Ln2, the eel was formed like examples 1-15, 
respectively. These eels were made into examples 16-30. 

Except for having used Cu as a <examples 31-45> element A, the eel was formed like examples 1-15, respectively. 
These eels were made into examples 31-45. 

Except for having used Cu as an element A, the eel was formed like examples 1-15, respectively, using calcium as a 
<examples 46-60> element Ln2. These eels were made into examples 46-60. 

[0027] Except for having used Sm as a <examples 61-75> element Lnl, the eel was formed like examples 1-15, 
respectively. These eels were made into examples 46-60. 

Except for having used calcium as an element Ln2, the eel was formed like examples 1-15, respectively, using Sm as a 
<examples 76-90> element Lnl. These eels were made into examples 76-90. 

Except for having used Cu as an element A, the eel was formed like examples 1-15, respectively, using Sm as a 
<examples 91-105> element Lnl. These eels were made into examples 91-105. 

Except for having used Cu as an element A, the eel was formed like examples 1-15, respectively, using calcium as an 
element Ln2, using Sm as a <examples 105-120> element Lnl. These eels were made into examples 105-120. 
[0028] The <example 1 of comparison> air electrode layer formed the eel like the example 1 except for being the oxide 
ion mixed conductor which has the presentation La0.5Ba0.5Fel.0O3+d. This eel was made into the example 1 of a 
comparison. 

The <example 2 of comparison> air electrode layer formed the eel like the example 1 except for being the oxide ion 
conductor which has the presentation La0.5Ba0.5Fe0.25Co0.75O3+d. This eel was made into the example 2 of a 
comparison. 

The <example 3 of comparison> air electr ode layer formed the eel like the example 1 except for being the oxide ion 
conductor which has the presentation La0.5Ba0.5Col.0O3+d. This eel was made into the example 3 of a comparison. 
[0029] The <example 4 of comparison> air electrode layer formed the eel like the example 1 except for being the oxide 
ion conductor which has the presentation La0.25Ba0.75Fel.0O3+d. This eel was made into the example 4 of a 
comparison. 

The <example 5 of compaxison> air electrode layer formed the eel like the example 1 except for being the oxide ion 
conductor which has the presentation La0.25Ba0.75Col .0O3+d. This eel was made into the example 5 of a 
comparison. 

The <example 6 of comparison> air electrode layer formed the eel like the example 1 except for being the oxide ion 
conductor which has the presentation Bal.0Fel.0O3+d. This eel was made into the example 6 of a comparison. 
[0030] The <example 7 of comparison> air electrode layer formed the eel like the example 1 except for being the oxide 
ion conductor which has the presentation Bal .0Fe0.25Co0.75O3+d. This eel was made into the example 7 of a 
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comparison. 

The <example 8 of comparison> air electrode layer formed the eel like the example 1 except for being the oxide ion 
conductor which has the presentation BaL0Col.0O3+d. This eel was made into the example 8 of a comparison. 
[0031] Except for having used Cu as a <examples 9-16 of comparison> element A, the eel was formed like the 
examples 1-8 of a comparison, respectively. These eels were made into the examples 9-16 of a comparison. 
Except for having used calcium as a <examples 17-24 of comparison> element Ln2, the eel was formed like the 
examples 1-8 of a comparison, respectively. These eels were made into the examples 17-24 of a comparison. 
Except for having used Cu as an element A, the eel was formed like the examples 1-8 of a comparison, respectively, 
using calcium as a <examples 25-32 of comparison> element Ln2. These eels were made into the examples 25-32 of a 
comparison. 

[0032] Except for having used Sm as a <examples 33-40 of comparison> element Lnl, the eel was formed like the 
examples 1-8 of a comparison, respectively. These eels were made into the examples 33-40 of a comparison. 
Except for having used Cu as an element A, the eel was formed like the examples 1-8 of a comparison, r espectively, 
using Sm as a <examples 41-48 of comparison> element Lnl. These eels were made into the examples 41-48 of a 
comparison. 

Except for having used calcium as an element Ln2, the eel was formed like the examples 1-8 of a comparison, 
respectively, using Sm as a <examples 49-56 of comparison> element Lnl. These eels were made into the examples 
49-56 of a comparison. 

Except for having used Cu as an element A, the eel was formed like the examples 1-8 of a comparison, respectively, 
using calcium as an element Ln2, using Sm as a <examples 57-64 of compaTison> element Lnl . These eels were made 
into the examples 57-64 of a comparison. 

[0033] As shown in <comparative study and evaluation> drawing 4 , the 1st circuit 21 was cormected between the fuel 
electrode layer 13 of each eel 12 of examples 1-120 and the examples 1-64 of a comparison, and the air electrode layer 
14, and DC power supply 25, the ammeter 26, and open/close switch 27 of the 0.01-ohm resistors 24 and 5V were 
connected to the serial in this circuit 21 . Moreover, the reference pole 28 was attached in the side face of the electrolyte 
layer 16, the 2nd circuit 22 was cormected between this reference pole 28 and air electrode layer 14, and the 1st 
voltmeter 31 was cormected to this 2nd circuit 22. Furthermore, the 3rd circuit 23 was cormected between the fuel 
electrode layer 13 and the air electrode layer 14, and the 2nd voltmeter 32 was connected to this 3rd circuit 23. 
[0034] The electrical potential difference between the air electrode layer 14- reference poles 28 decreased depending on 
time amount immediately after current density's repeating a sink for the current of 0.5 A/cni2, repeating energization 
and cutoff for this cunent at intervals of about 40n second in the 1st circuit 21 of the above, and intercepting the above- 
mentioned current was measured with the 1st voltmeter 31. That is, the air pole overvoltage VI was measured the 1st 
voltmeter 3 1 by the current interruption method. Moreover, the electrical potential difference between the air electrode 
layer 14-fuel electrode layers 13 when current density passes the current of 0.5 A/cm2 in the 1st circuit 21 was 
measured with the 2nd voltmeter 32, and the generated output consistency of a eel 12 was measured. The above- 
mentioned measurement result is shown with the elements Lnl and Ln2 of the air electrode layer 14 expressed with a 
general formula (1), andx and y in Table 1-4 with current density. [ A, and ] 
[0035] 
[Table 1] 
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AA1 

4UI 


39 


La 


Ba 


0.75 


Cu 


0.9 


fk K. 

U.O 


A AO 

U.UOo 


U.f 3/ 


OOO 
099 


40 


La 


Ba 


0.75 


Cu 


0.95 


ft tz 
U.O 


A A^O 


U. / / 1 


ODA 
OOO 


1 ^1 
41 


La 


Ba 


0.95 


Cu 


0.25 


U.O 


A 1 -1 tit 
U.l lo 


A "TOO 
U. lOZ 


OOO 


H£. 


La 


8a 


0.95 


Cu 


0.5 


U.O 


A n^o 


A TTD 

0.7 7o 


3oS 


A*) 

■to 


La 


Ba 


0.95 


Cu 


0.75 


U.O 


A AAA 


A QAR 
U.oUO 


AAQ 

4Uo 


AA 


La 


Ba 


0.95 


Cu 


0.9 


U.O 


U.UOI 


A 7QO 


AAA 

40U 




La 


Ba 


0.95 


Cu 


0.95 


U.O 


A AfiO 
U.Uu*l 


A 7ft1 


Q01 


10 


La 


Ca 


0.55 


Cu 


0.25 


U.O 


U. 1 o 


U.O a 


O^'O 


t / 


La 


Ca 


0.55 


Cu 


0.5 




U.Ua 


n 7ft 

U./O 


ooU 


AA 
*tO 


La 


Ca 


0.55 


Cu 


0.75 




n n^c; 

U.MOO 


V, /SIO 


O9o 


AO 


La 


Ca 


0.55 


Cu 


0.9 


U.O 


U,\IV4. 


U./OO 


^QA 
03n 


au 


La 


Ca 


0.55 


Cu 


0.95 




n n7Q 


fl 771 


OOO 


51 


La 


Ca 


0.75 


Cu 


0.25 




U, I*t0 


u./uo 


oOo 


52 


La 


Ca 


0.75 


Cu 


0.5 




n n7i 


fl 77Q 


QOA 

09U 


53 


La 


Ca 


0.75 


Cu 


0.75 






n 7QD 

u./yo 


099 


54 


La 


Ca 


0.75 


Cu 


0.9 


U.O 


n At;o 

U.U09 


A TO 1 

u./y 1 


QOA 

oyo 


55 


La 


Ua 


f\ IK. 


Cu 


n n c 

u.9a 


ft f\ 


U,vloO 


u./oo 


OOO 


56 


La 


Ca 


0.95 


Cu 


0.25 


0.5 


0.12 


0.73 


ov%# 


57 


U 


Ca 


0.95 


Cu 


0.5 


0.5 


0.079 


0.771 


386 


58 


U 


Ca 


0.95 


Cu 


0.75 


0.5 


0.05 


o.d 


400 


59 


U 


Ca 


0.95 


Cu 


0.9 


0.5 


0.059 


0.791 


396 


60 


u 


Ca 


0.95 


Cu 


0.95 


0.5 


0.076 


0.774 


387 



[0036] 
[Table 2] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 6/2 1 /2006 



JP,2001-176518,A [DETAILED DESCRIPTION] 



Page 8 of 10 





i 






(V) 


OWE. (V) 


Ota ^te 

mm 

(mW/cm^) 


Lnl 


Ln2 


X 


A 


y 




3m 


Ba 


0.55 


Fe 


0.25 


0.5 


0.133 


0.717 


359 


62 


Sm 


Ba 


0.55 


Fa 


0.5 


0.5 


0.093 


0.757 


379 


63 


Sm 


Ba 


0.55 


Fa 


0,75 


0.5 


0.065 


0.785 


393 


64 


Sm 


Ba 


0.55 


Fa 


0.9 


0.5 


0.074 


0.776 


386 


65 


Sm 


Ba 


0.55 


Fe 


0.95 


0.5 


0.093 


0.757 


379 


66 


Sm 


Eta 


0.75 


Fa 


0.25 


0.5 


0.123 


0.727 


364 


67 


Sm 


Ba 


0.75 


Fe 


0 5 


0.5 


0.073 


0.777 


389 


68 


Sm 


Ba 


0.75 


Fa 


0.75 


0.5 


0.056 


0.794 


397 


69 


Sm 


Ba 


0.75 


Fa 


0 Q 


0.5 


0.063 


0.787 


394 


70 


Sm 




0 7*5 


Fe 




0,5 


0.083 


0.767 


384 


71 


Sm 


Ba 


G 95 


Fa 




0.5 


0.138 


0.712 


356 


72 


Sm 


Ba 


0.95 


rc 




0.5 


0.09 


0.76 


380 


73 


Sm 


Ba 


0.95 


Fa 


0 7*5 


0.5 


0.062 


0.788 


394 


74 


Sm 


Ba 


0.95 


Fe 




0.5 


0.071 


0.779 


390 


75 


Sm 


Ba 


0.95 


Fe 


0.95 


0.5 


0.087 


0.763 


382 


76 


Sm 


Ca 


0.55 


Fe 


0 25 


0.5 


0.143 


0-707 


354 


77 


Sm 


Ca 


0,55 


Fe 


0.5 


0.5 


0.105 


0.745 


373 


78 


Sm 


Ca 


0.55 


Fe 


0.75 


0.5 


0.068 


0.782 


391 


79 


Sm 


Ca 


0 55 


Fe 


0 9 


0.5 


0.078 


0.772 


386 


80 


Sm 


Ca 


0.55 


Fe 


0.95 


0,5 


0.098 


0.752 


376 


81 


Sm 




0 7^ 


Fa 




0.5 


0.136 


0,714 


357 


82 


Sm 


Ca 


0 7*i 

V. / vf 


Fa 

1 Kf 




0,5 


0.075 


0J75 


388 


83 




Ca 




Ffl 


O 7S 


0.5 


0.061 


0.789 


395 


64 


OlTl 


rs» 








0.5 


0.069 


0.781 


391 


85 






fl 7*5 


Fa 

re 




0.5 


0.088 


0.782 


381 


86 


Olll 










0.5 


0.14 


0.71 


355 


87 


Sm 
oil 1 


Ca 




Fa 




0.5 


0.094 


0.756 


378 


88 


will 




0 95 


Fa 


0 7R 


0.5 


0.066 


0.784 


392 


89 


Sm 

Olll 


Ca 




Fa 
re 




0.5 


0.076 


0.774 


387 


90 


Sm 


Ca 


0.95 


Fa 




0.5 


0.092 


0.758 


379 


91 


Sm 


Ba 


0.55 


Cm 
wlj 




0.5 


0,173 


0.6>7 


339 


92 


Sm 


Ba 


0.55 


Cu 


05 


0.5 


0.095 


0,755 


378 


93 


Sm 


Ba 


0.55 


Cu 


0.75 


0.5 


0.074 


0,776 


388 


94 


Sm 


6a 




Cii 


0 9 


0.5 


0.078 


0,772 


386 


95 


Sm 


Ba 


0.55 


Cu 


0.95 


0.5 


0.104 


0,746 


373 


96 


Sm 

Olll 


Ba 
Oct 


V.i ^ 


Cu 




0.5 


0.163 


0.687 


344 


97 


Sm 

Olll 


Da 


O 7S 




n 5 


0.5 


0.092 


0.758 


379 


98 


Sm 

Olll 


03 


0 7R 


v#u 


ft 


0.5 


0.072 


0.778 


389 


99 


Sm 


Ra 

Del 


0 7*5 


Cii 

wU 


ft 9 


0.5 


0.076 


0.774 


387 


100 


Sm 

will 


Ba 

Del 


0 7*1 


Cii 


ft 95 


0.5 


0.102 


0.748 


374 


101 


Sm 


Ba 




Cjj 




OA 


0.141 


0.709 


355 


102 


Sm 


Ba 




Cu 


05 


0.5 


0.095 


0.755 


378 


103 


Sm 


Ba 


0.95 


Cu 


0.75 


0.5 


0.067 


0.783 


392 


104 


Sm 


Ba 


0.95 


Cu 

WM 


09 


0.5 


0.074 


0.776 


388 


105 


Sm 


Ba 


0.95 


Cu 


0.95 


0.5 


0.092 


0.758 


379 


106 


Sm 


Ca 


0.55 


Cu 


0 25 


0.5 


0.183 


0.667 


334 


107 


Sm 


Ca 


0.55 


bu 


0.5 


0.5 


0.113 


0.737 


369 


108 


Sm 


da 


0.55 


Cu 


0.75 


0.5 


0.078 


0.772 


386 


109 


Sm 


Ca 


0.55 


Cu 


0.9 


0.5 


0.085 


0.765 


383 


110 


Sm 


Ca 


0 55 


Cu 


0.95 


0.5 


0.102 


0.748 


374 


111 


Sm 


Ca 


0.75 


Cu 


0 25 


0.^ 


0.168 


0.682 


341 


112 


Sm 


Ca 


0.75 


Cu 


0.5 


0.5 


0.094 


0.756 


378 


113 


Sm 


Ca 


0.75 


Cu 


0,75 


0.5 


0.075 


0.775 


388 


114 


Sm 


Ca 


0.75 


Cu 


0.9 


0.5 


0.082 


0.768 


384 


115 


Sm 


Ca 


0.75 


Cu 


0.95 


0.5 


0.108 


0.742 


371 


116 


Sm 


Ca 


0.95 


Cu 


0.25 


0.5 


0.143 


0.707 


354 


117 


Sm 


Ca 


0.95 


Cu 


0.5 


0.5 


0.102 


0.748 


374 


118 


Sm 


Ca 


0.95 


Cu 


0J5 


0.5 


0.073 


0.777 


389 


119 


Sm 


Ca 


0.95 


Cu 


0.9 


0^ 


0.082 


0.768 


384 


120 


Sm 


Ca 


0.95 


Cu 


0.95 


0,5 


0.099 


0,751 


376 



[00.37] 
[Table 3] 



http://www4apdl.ncipi.gojp/cgi-biii/tran_web_cgi_ejje 



6/21/2006 



JP,2001-176518,A [DETAILED DESCRIPTION] 



Page 9 of 10 









(A/cm^) 


<v) 




vm¥v/ cm J 


Lnl 


Lnl 


X 


A 


y 




La 


Ba 


0.5 


Fe 


0 


0.5 


0.362 


0.488 


244 


2 


La 


Ba 


0.5 


Fe 


0.75 


0.5 


0.28 


0.57 


285 


3 


La 


Ba 


0.5 


Fe 


1.0 


0.5 


0.32 


0.53 


265 


4 


La 


Ba 


0.75 


Fe 


0 


0.5 


0.285 


0.565 


283 


5 


La 


Ba 


0.75 


Fe 


1.0 


0.5 


0.34 


0.51 


255 


6 


La 


Ba 


1.0 


Fe 


0 


0.5 


0.328 


0.522 


261 


7 


La 


Ba 


1.0 


Fe 


0.75 


0.5 


0.276 


0.574 


287 


B 


La 


Ba 


1.0 


Fe 


1.0 


0.5 


0.351 


0.499 


250 


9 


La 


Ba 


0.5 


Cu 


0 


0.5 


0.375 


0.475 


238 


10 


La 


Ba 


0.5 


Cu 


0.75 


0.5 


0.286 


0.564 


282 


n 


La 


Ba 


0.5 


Cu 


1.0 


0.5 


0.316 


0.534 


267 


12 


La 


Ba 


0.75 


Cu 


0 


0.5 


0.295 


0.555 


278 


13 


La 


Ba 


0J5 


Cu 


1.0 


0.5 


0.345 


0.505 


253 


14 


La 


Ba 


1.0 


Cu 


0 


0.5 


0,342 


0.508 


254 


15 


La 


Ba 


1.0 


Cu 


0.75 


0.5 


0.29 


0.56 


280 


16 


La 


Ba 


1.0 


Cu 


1.0 


0.5 


0.362 


0.488 


244 


17 


La 


Ca 


0.5 


Fe 


0 


0.5 


0.368 


0.482 


241 


18 


La 


Ca 


0.5 


Fe 


0.75 


0.5 


0.286 


0.564 


282 


19 


La 


Ca 


0.5 


Fe 


1.0 


0.5 


0.321 


0.529 


265 


20 


La 


Ca 


0.75 


Fe 


0 


0-5 


0.295 


0 555 


278 


21 


La 


Ca 


0.75 


Fe 


1.0 


0.5 


0.351 


0.499 


250 


22 


La 


Ca 


1.0 


Fe 


0 


0.5 


0,336 


0514 


257 


23 


La 


Ca 


1.0 


Fe 


0.75 


0.5 


0.289 


0.561 


281 


24 


La 


Ca 


1.0 


Fe 


1.0 


0.5 


0.382 


0.468 


234 


25 


La 


Ca 


0.5 


Cu 


0 


0.5 


0.386 


0.464 


232 


26 


La 


Ca 


0.5 


Cu 


0.75 


0.5 


6.295 


0.555 


278 


27 


La 


Ca 


0.5 


Cu 


1.0 


0.5 


0.332 


0518 


259 


28 


La 


Ca 


0.75 


Cu 


0 


0.5 


0.312 


0.538 


269 


29 


La 


Ca 


0.75 


Cu 


1.0 


0.5 


0.362 


0.488 


244 


30 


La 


Ca 


1.0 


Cu 


0 


0.5 


0.356 


0.494 


247 


31 


La 


Ca 


1.0 


Cu 


0.75 


0.5 


0.296 


b.S&4 


277 


32 


La 


Ca 


1.0 


Cu 


1.0 


0.5 


0.392 


0.458 


229 


33 


Sm 


Ba 


0.5 


Fe 


0 


0.5 


0.397 


0.453 


227 


34 


Sm 


Ba 


0.5 


Fe 


0.75 


0.5 


0.315 


0.535 


268 


35 


Sm 


Ba 


0.5 


Fe 


1.0 


0.5 


0.355 


0.495 


248 


36 


Sm 


Ba 


0.75 


Fe 


0 


0.5 


0.32 


0.53 


265 


37 


Sm 


Ba 


0.75 


Fe 


1.0 


0.5 


0.375 


0.475 


238 


38 


Sm 


Ba 


1.0 


Fe 


0 


0.5 


0.363 


0.487 


244 


39 


Sm 


Ba 


1.0 


Fe 


0.75 


0.5 


0,311 


0.539 


270 


40 


Sm 


Ba 


1.0 


Fe 


1.0 


0.5 


0.386 


0.464 


232 


41 


Sm 


Ba 


0.5 


Cu 


0 


0.5 


0.41 


0.44 


220 


42 


Sm 


Ba 


0.5 


Cu 


0.75 


0.5 


0.321 


0.529 


265 


43 


Sm 


Ba 


0.5 


Cu 


1.0 


0.5 


0.351 


0.499 


250 


44 


Sm 


Ba 


0.75 


Cu 


0 


0.5 


0.33 


0.52 


260 


45 


om 


Da 


U. /D 


UfU 




0.5 


0.38 


0.47 


235 


46 


Sm 


Ba 


1.0 


Cu 


0 


0.5 


0.377 


0.473 


237 


47 


Sm 


Ba 


1.0 


Cu 


0.75 


0.5 


0.325 


0.525 


263 


48 


Sm 


Ba 


1.0 


Cu 


1.0 


0.5 


0.397 


0.453 


227 


49 


Sm 


Ca 


0.5 


Fe 


0 


0.5 


0.403 


0.447 


224 


50 


Sm 


Ca 


0.5 


Fe 


0.75 


0.5 


0.321 


0.529 


265 



[0038] 
[Table 4] 



http://www4ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



6/21/2006 



IP,2001-176518,A [DETAILED DESCRIPTION] 



Page 10 of 10 







(A/cm^) 


(V) 


<D«£E (V) 


SillVf/ Will / 


Lnl 


— 

Ln2 


X 


— 

A 


y 




Sm 


Ca 


0.5 


Fe 


1.0 


0.5 


0.356 


0.494 


247 


52 


Sm 


Ca 


0.75 


Fe 


0 


0.5 


0.33 


0.52 


260 


53 


Sm 


Ca 


0.75 


Fe 


1.0 


0.5 


0.386 


0.464 


232 


54 


Sm 


Ca 


1.0 


Fe 


0 


0.5 


0.371 


0.479 


240 


55 


Sm 


Ca 


1.0 


Fe 


0.75 


0.5 


0.324 


0.526 


263 


56 


Sm 


Ca 


1.0 


Fe 


1.0 


0.5 


0.417 


0.433 


217 


57 


Sm 


Ca 


0.5 


Cu 


0 


0.5 


0.421 


0.429 


215 


58 


Sm 


Ca 


0.5 


Cu 


0.75 


0.5 


0.33 


0.52 


260 


59 


Sm 


Ca 


0.5 


Cu 


1 0 


0.5 


0.367 


0.483 


242 


60 


Sm 


Ca 


0.75 


Cu 


0 


0.5 


0.347 


0.503 


252 


61 


Sm 


Ca 


0.75 


Cu 


1.0 


0.5 


0.397 


0.453 


227 


62 


Sm 


Ca 


1.0 


Cu 


0 


0.5 


0.391 


0.459 


230 


63 


Sm 


Ca 


1.0 


Cu 


0.75 


0.5 


0.331 


0.519 


260 


64 


Sm 


Ca 


1.0 


Cu 


1.0 


0.5 


0.427 


0,423 


212 



[0039] In the examples 1-64 of a comparison, the air pole overvoltage was high and the electrical potential difference 
and generated output consistency between air electrode layer-fuel electrode layers were low so that clearly from Table 
1 - 4. To these, in the examples 1-120, the air pole oveivoltage became low and the electrical potential difference and 
generated output consistency between air electrode layer-fuel electrode layers became high. It turned out that a voltage 
drop [ in / in the direction of examples 1-120 / an air electrode layer ] becomes small, and the output characteristics of a 
fuel cell improve from the examples 1-64 of a comparison by this. 
[0040] 

[Effect of the Invention] According to this invention, as stated above, a eel is constituted by pinching an electr olyte 
layer in a fuel electrode layer and an air electrode layer, since an air electrode layer is an oxide ion mixed conductor, 
atomization of the oxygen molecule in air and the fall of ionization reaction resistance arise by existence of an air 
electrode layer, ionization of an oxygen molecule is promoted, and it is thought that an air pole overvoltage decreases. 
Consequently, it can become possible to make small the voltage drop in an air electrode layer, and the output 
characteristics of a fuel cell can be raised. 

[0041] Moreover, an electrolyte layer is an oxide ion conductor, an air electrode layer is an oxide ion mixed conductor, 
if an interlay er is formed in the inter face by the side of the air electrode layer of an electrolyte layer, since ionization 
reaction resistance of the oxygen molecule by the side of an air electrode layer will fall by existence of the interlayer 
between electrolyte layer-air electrode layers, ionization of an oxygen molecule is promoted and it is thought that an air 
pole overvoltage decreases. Moreover, since the contact nature of an electrolyte layer and an air electrode layer 
improves by existence of an interlayer, it is thought that an air pole overvoltage decreases. Consequently, since the 
voltage drop in an air electrode layer can be made small, the output characteristics of a fuel cell can be improved. 
Furthermore, an interlayer's thickness can be set as the range of 0.1-20 micrometers, or the presentation expressed with 
a general formula (Ln31-x-b-cLn4xLnlbLn2cGal-y-z-f-gClyC2zCofA.g03H-d) in an interlayer, then the above- 
mentioned effectiveness can be more notably done so. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The important section cross-section block diagram showing the solid acid ghost mold fuel cell of the 1st 
operation gestalt of this invention. 

[Drawing 2] The A section expanded sectional view of drawing 1 . 

[Drawing 3] The sectional view corresponding to drawing 1 which shows the 2nd operation gestalt of this invention. 

[Drawing 4] The circuit mimetic diagram of the current interruption method for evaluating the air pole overvoltage of 

the fuel cell of an example and the example of a comparison etc. 

[Description of Notations] 

1141 Solid acid ghost mold fuel cell 

12 42 Cel 

13 Fuel Electrode Layer 

14 Air Electrode Layer 
16 Electrol>1;e Layer 
16alnterlayer 
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2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 
[Drawing 1] 



12< 




11 mms^i^mmmm u ^^mm 
13 mmm lea ^^mm 



[Drawing 2] 




13 mnrnm 

14 ^mmm 
16 mwm 



41 mmtimmmnim 

42 ^/U 



[Drawing 4] 
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